Objectives. To evaluate the trends of surgical treatment of the renal tumor in an academic medical center. Methods. Between 2001 and 2010, 505 were treated surgically at the Federal University of Sao Paulo for renal tumors. The following variables were observed and analyzed according to their evolution through time: frequency and types of surgeries performed, operative time, hospital stay, and warm ischemia time for partial nephrectomy.
Introduction
Surgery continues to be the main form of treatment for a renal tumor. The renal cell carcinoma (RCC) is the main malignant renal tumor and is one of the most lethal urologic cancers. It includes a number of distinct subtypes derived from the various parts of nephrons, each one with a unique genetic base and tumor biology [1] .
The goal of the surgery is to remove the tumor with an adequate surgical margin. In 1969, Robson and colleagues established the radical nephrectomy (RN) as "gold standard" procedure to heal renal tumors [2] . However, studies have demonstrated that patients who undergo RN have a greater chance of deterioration of the renal function [3] . At present, over 60% of renal tumors are incidentally diagnosed in ultrasound scans or in computerized tomographies conducted for other reasons [4] . These tumors are smaller and have a lesser chance of developing metastases [5] . More recently, based on knowledge about chronic renal disease [6] allied to improved technology, minimally invasive and nephronsparing surgeries are being increasingly used in smaller renal tumors [7, 8] .
However, despite the significant amount of scientific papers revealing the advantages of minimally invasive and nephron-sparing surgery, most urologists still perform open and radical nephrectomies, even for small renal tumors [9] . Moreover, inconsistencies have been pointed out in the treatment of small renal tumors by laparoscopists, as many would remove the entire kidney unnecessarily while open surgeons are more likely to perform partial nephrectomy [10] .
The purpose of this study is to evaluate the trends of renal tumor surgical treatment in a teaching medical center in the past decade, where there are experts in both laparoscopic and open surgeries, in order to observe whether and when the benefits of minimally invasive and nephron-sparing surgery were incorporated.
Material and Methods
Between January 2001 and December 2010, all the patients who underwent surgery for renal tumors at the Federal University of São Paulo were entered in a prospective database. A transversal study was performed with data obtained from The Mann-Whitney U test was used to evaluate the differences between the variables analyzed. The comparisons between the proportions were done through the Chi-square test (
2 ). The results were considered statistically significant when the value was below 5% ( < 0.05). The statistical analysis was performed using PAWS Statistics 17 software.
Results
Between January 2001 and December 2010, 505 patients were treated surgically for renal tumors. The majority were males (58.6%). Average age, operative time, hospital stay, and renal tumor size were 56 years (range from 17 to 84), 190.3 min (range from 55 to 630), 4.7 days (range from 1 to 60), and 5.9 cm (range from 0.5 to 28), respectively. The most frequent histological subtype was the RCC (74.5%) followed by the angiomyolipoma (6.9%). The laparoscopic partial nephrectomy (LPN) was the most performed surgery totaling 32.1% of all surgical procedures. Right after, the open radical nephrectomy (ORN), the open partial nephrectomy (OPN), and the laparoscopic radical nephrectomy (LRN) came each representing 27.9%, 20.8%, and 17% of surgeries, respectively. Other minimally invasive surgical procedures, such as radiofrequency and cryotherapy, were also utilized but in a minority of patients (1.6%) ( Table 1) . Figure 1 shows the frequency of surgeries per year for the time period of 2001 to 2010, and it reveals a tendency of reduction in the number of ORNs and an increase in the number of LRNs, OPNS, and LPNs, as time passes by. Such an observation was confirmed when we stratified the comparison into period (Table 2 ). There was a statistically significant reduction ( < 0.001) in the frequency of ORNs 6%, resp.) to the last five years (13.2%, 18.6%, and 20.2%, resp.), with a statistic significance ( < 0.001). Table 3 shows that when considering the type of surgical procedure (open or laparoscopic), the number was found to be similar (246 open nephrectomies and 248 laparoscopic nephrectomies); however, the average operative time, the hospital stay, and the tumor size were less for laparoscopic procedures when compared to open surgeries revealing a statistical significant difference ( < 0.001, for all three variables).
Discussion
The present study reveals that there has been a change on the way that renal tumor surgery has been approached throughout the past ten years. ORN was the most performed surgery (72.4%) in the year of 2001, whereas in 2010, this same type of surgery had already reached the lowest frequency level among the conducted procedures (11.8%). In 1963, Robson, from the University of Toronto, made RN to be the main surgery for the treatment of renal tumors due to its excellent oncologic results [2] . However, more recent studies have revealed that patients who underwent RN presented a greater risk of creatinine high level and of developing proteinuria [11] .
During the first years after laparoscopy was introduced into modern surgery, it seemed to be an impossible task conducting a nephrectomy through this method. In 1990, Clayman from the Washington University School of Medicine made a significant contribution to the development of laparoscopic renal surgery, which made it possible to remove the entire kidney from the abdominal cavity through an incision, placing the organ inside an endobag and mincing it through the aid of a motorized morcellator [12] . Subsequent analyses were quick to demonstrate the advantages of laparoscopic procedures compared to open surgery. When compared to classical surgery, the minimally invasive procedures resulted in similar oncological results, reduced blood loss, a smaller quantity of analgesics during postsurgery times, decrease in hospital stay time, and no increase in the risk of postsurgery complications [13, 14] . The present series demonstrated a significant reduction in operative time, hospital stay time, and tumor size when comparing laparoscopy to open surgeries between the periods of 2001 to 2005 and 2006 to 2010. These data reveal an important evolution in the feasibility of the laparoscopic procedure.
The nephron-sparing surgery for the treatment of renal tumors was initially described by Czerny in 1890, but the high death rate limited its application during a long-time [15] . Recently, advances in imaging technology, experience obtained in renovascular surgeries due to other conditions, improvement in prevention methods of renal damage by ischemia, increase in the number of low-grade RCCs found incidentally, and the good results obtained in long term patient survival have made the nephron-sparing surgeries to become an excellent alternative for the treatment of small renal masses [16] . The OPN allows for better renal function preservation and similar oncological results to the RN in selected patients [17] . The LPN has been recently developed and has incorporated the fundamental principles of open surgery [18] . In the last years, nephron-sparing surgeries have gained worldwide acceptance as the method for treating small renal tumors with peripheral location [14] . In many academic centers, partial nephrectomies today represent 60%-70% of all surgeries conducted for RCC [19] . In our center, ORN has been substituted by minimally invasive and nephron-sparing procedures throughout time. In 2010, partial nephrectomies were already the most frequent surgeries (72.4%), being that LPN was the most conducted procedure in the whole period (32.1%) representing an ascending curve in the last years ( Figure 1 The size of the tumor is the main prognostic factor for RCC. This observation results from several publications about this matter [20] , which have been encouraging frequent proposals for the change in the staging of the illness [21] . Studies have been demonstrating a significant reduction in the size of tumors during its diagnosis through time [22] . Our data also corroborates this fact, revealing a gradual reduction in the size of tumors with a drop of 41.9% during the period of 2001 to 2010 (Figure 2 ). This fact can be justified by the advances in imaging methods which are providing a gradual increase in the so-called "renal incidentalomas. " It is well known that tumors found incidentally are smaller and possess a lower risk of malignancy [23] . The reduction in the size of tumors has played an important role in surgical procedures for the preservation of nephrons in the present treatment of renal tumors. In such context, partial nephrectomies play an important role, with a bigger emphasis on LPN, which in dexterous hands has shown better results with respect to OPN in more recent studies [24] . Other therapies, such as active surveillance and ablative techniques, have also surfaced in the face of this new reality in the diagnosis of renal tumors [25, 26] .
Conclusions
There has been a significant reduction in the hospital stay time, operative time, and size of renal tumor in patients treated surgically in the past decade. The frequencies of minimally invasive and nephron-sparing surgeries have increased over the last 10 years. 
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